Distribution of earthquakes on the Earth
An earthquake is an abrupt, rapid shaking of the Earth produced by the release of tectonic energy stored in geological rocks. This energy can be built up and accumulated for many years and then discharged in short time (seconds or minutes). Many earthquakes are so weak that humans can not feel them. Some, on the other hand, have caused enormous destruction and have killed many hundreds or thousands of people. The dots on the world's map above indicate the regions of earthquake activity ( Figure  1 A seismological map of the Earth (Figure 1 ) reveals the epicenters of earthquakes are for the most part located on long arcing bands -the seismological belts that circumscribe the globe. These seismological belts mark the convergence, divergence and transform boundaries that define the lithosphere plates of the Earth. A lot of the active seismological belts lie close to or are underneath heavy populated areas of human habitation.
There are two major regions of earthquake activity in continents and continental margins. One is the circum-Pacific belt, which surrounds the Pacific Ocean, and the other is the Alpine belt, which slices through Europe and Asia. The circum-Pacific belt includes the West coasts of North America and South America, the Kuril-Kamchatka island arc, Japan, Taiwan and the Philippines. The Alpine belt contains the Mediterranean Region, the Alps, the Carpathians, the Caucasus, the Pontides, the Zagros, the Elburz, the Kopet-Dag, the Himalayas, and the Arakan Yoma. Many earthquakes are also registered outside these belts in the activated areas of ancient tectonism, i.e.rift and orogenic zones of Central Asia, Eastern Africa, South of Northern America and in China.
Rift systems are the long, linear (in plan) zones of horizontal extension in the Earth's crust. In the upper parts of the crust-rift system one or more narrow linear grabens may be found and connected to them are block structures. All blocks in the rift system are bordered or separated by active faults: mainly by normal faults or combined normal faults plus strike-slips. Rift length is usually measured as several hundreds of thousands Over one million earthquakes may happen each year on the Earth. Most shocks last only seconds, but some large quakes can last minutes. About 90% of all earthquakes are produced at plate boundaries where two plates collide, spreading apart, or sliding past each other. When these plates move quickly, they release an incredible amount of energy being changed into seismic wave movement. Earthquake waves are similar to sound and water waves in the way they move. They are the waves that run through the Earth's crust causing building collapse, bridge snap, mountain rise, soil fall, and in some cases they make the ground open up into huge cracks.
Reasons for earthquakes in the Earth's crust
Scientists believe that the movement of the Earth's plates ( Figure 2 ) curves and compresses the rocks at the edges of those plates. Sometimes the bending and squeezing brings great pressure strokes. Rocks are somewhat elastic; they can be bent without crashing. It's as if a rubber band is stretched; if you increase the tension too much, the rubber band will break. Rock layers act in somewhat the same way; if the pressure becomes too great the rock layer cracks and shifts. When it happens the layers move along a fracture in the Earth's crust called a fault, or the delivery of energy causes a new breach to be produced. This rupture of the rocks and the resulting displacement of the geological material are the reasons for an earthquake. A fault is a thin area of crushed earth material between two rock blocks, and can be of any length, from centimeters to thousands of kilometers. It is a fracture in the Earth's crust along which rocks on one side have moved, relative to those on the other side. Most faults are the result of repeated movements over a very long period of geological time. Earthquakes occur at faults. When the rock on one side of the fault quickly slips with respect to the other one an earthquake happens. The fault surface can be vertical, horizontal, or at some angle with the surface of the earth. The slip direction can also be at any angle. Strike-slip earthquake occurs at an approximately vertical fault plane as the rock on one side of the fault slide horizontally along the other. Dip-slip earthquake occurs on an inclined fault. Such fault is at an angle to the Earth's surface and the movement of the rock is up or down.
It's known that an active fault exists: (1) if the earthquake has left surface evidence, such as surface ruptures or fault scarps (cliffs made by earthquakes); (2) if, in the past, a large earthquake has broken the fault (since instrumental recordings began in 1932); (3) if the fault produces small earthquakes, which modern seismographic network can record (since 1970s); and (4) if the fault demonstrates slow geological movements (creep).
Surface rupture occurs when movement in a seismic source at a fault situated deep in the Earth's interior breaks through to the surface. Not all earthquakes result in surface rupture. Fault rupture nearly always follows well known, preexisting geological faults, which are zones of weakness in the Earth's crust. Rupture may occur suddenly during an earthquake and aftershock sequence or slowly in the form of fault creep. Sudden displacements are more damaging because they are accompanied with shaking. Fault creep is the slow movement of faults in the earth's crust. Examples of creep are well known along the Upper Pil'tun Fault in Northern Sakhalin Island long before the Neftegorsk, 1995 (Ms=7.6) destructive earthquake, where the boreholes crossing the fault were destroyed by slow fault displacement without any earthquake. Fig. 3 . Orientation of conjugate fault planes (shaded) with respect to principal stress directions (σ1, σ2, σ3) in isotropic rock for (a) normal faults, (b) reverse faults, (c) strike-slip faults. The fault planes are shown as block diagrams. 
